Lindsay 51
DISTRIBUTION TUBE ASSEMBLY FOR IRRIGATION

Background of the Invention
[0001] The present invention relates to irrigation systems of either the movable or |
fixed type. Conventional irrigation systems have a main supply line. In movable irrigation
machines the supply line is C(‘)mmonly supported at intervals by wheels or mobile towers.
Conventional movable or fixed irrigation systems have a maig supply line which may be-
supported at some height above the earth, placed on the surface of the earth or buried within the
earth. At various bqints along the supply line, a distribution tube extends from the main supply
line t;) a pressure regulator and a nozzle or other suitable discharge devices. The distribution
tube may exténd upwardly, downwardly, laterally, or some combination of these. Conventional
pressure regulators are well known in the art and supply a constant pressure to the associated

discﬁarge apparatus despite pressure fluctuations in the main supply line due to friction losses or
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undulating terrain. A typical regulator is shown in U.S. Patent No. 4,543,985. Many different

nozzles or other discharge apparatus are available to provide the desired application.

L [0002] Current irrigation systems generally allow for the conveyance of a single fluid,

usually water or, alternatively, water pre-mixed with chemicals or other additives. The fluid is
supplied from a source into tl;e main supply line and from there it flows into the distribution
tubes. Conventional distribution tubes have a single fluid passageway for conveying the fluid.
They do not provide for éeparate conveyances of fluid streams such as separate chemical or
additive streams. If a mixed fluid stream is required, the chemicals or additives must be added to -
the water before it ent-ers the main supply line or, alternatively, chemical or additive treatments

must occur separately. Thus, there is a need to provide a distribution tube which allows for the
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incorporation of chemical or additive fluid streams therein.

[0003] In addition, current irrigation systems provide for only one fluid flow rate.
Although some irrigation systems may allow for selected discharge apparatus to be tumed on or
off, they only provide for one rate of flow while the discharge a;iparatus,is operating. There is no
way to obtain an intermediate flow rate in instances where reduced flow rates are desired such as
where the particular kind of crop has a low tolerance for overwatering. Thus, there is a need to
provide a selectable flow control to each discharge appafétus thereby allowing for more than one
rate of flow.

[0004] t The present invention provides a distribution tube assembly which allows for
multiple media streams. It further allows for selectable flow control, chemical application and
the incorporation of additives into the irrigation water stream. It might further be utilized to

carry granular media for distribution.

Summary of the Invention

[0005] The irrigaﬁon distribution tube assembly of the present invention provides for a
distribution tube assembly which is in fluid communication with a main supply carrying a fluid.
The distribution tube assembly includes a distribution tube frame which has at least two
passageways located therein. The distribution tube frame may be made from a material such as
aluminum, polyethylene or PVC and may be made by means of an extrusion-die process which
allows for the passageways to be immediately adjacent one another. Alternatively, the

distribution tube frame may be constructed from separate tubes, each of which has at least one
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passageway. Where separate tubes aré used, they may be secured together by straps located
along the lengths thereof and méy have differing sizes, shapes and lengths. Where a single
distribution tube frame with several passageways is used, any numi:)er, shape and size of
passageways are possible although distribution tube frames with two and three passageways will
be shown in the drawings. The passageways may have the same or different diameters to allow
for multiple flow rates through the distribution tube assembly. The flow within each passageway
may be selectively con&olled by suitable control means which may be actuated by electrical or
electronic qommand, radio signals, GPS, pneumatics, or fhe like. Multiple flow rates may also
be achieved by selectively controlling two- or more passageways to operate simultaneously.
[0006] At least one passageway receives fluid from the main supply. The remaining
passageway or passageways may receive media from the main suppiy or from an alternate supply
line. The alternate supply iine may preferably be mounted on or otherwise connected to the main
suppl}". A plurality of fittings spaced along the ﬂtemate supply line provide fluid communication
between the alternate supply line and the appropriate i)assageways in the distribution tube frames.
’i'he alternate supply line may be fed from a reservoir containing suitable chemicals or additives,
such as fertilizers, insecticides, fungicides or herbicides. The alternate supply line may carry
granular media for distribution. The alternate supply line may also carry a pilot pressure fluid for
operating control valves. Where chemicals, additives or other'media are desired as part of the
emitted fluid stream, mixing with the main .ﬂuid stream may occur at a downstream end of the
distribution tube assembly, or in a mixing chamber, a pressure regulator or discharge apparatus.
Or the chemicals may be dispensed separately from the main fluid flow, without mixing of the

two or more streams.
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[0007] The distribution tube assembly may further include adaptors wlhich have
bores through them which are in fluid communication with the distribution tube passageways.
The adaptor may be attached to the méin supply line or a fitting thereof or to intervening
hardware such as a hose, gooseneck, valve, regulator or nipple. At least one of the adaptor-
bores may be in fluid communication with the main supply line. Where chemicals or additives
are used, one or more bores may be in fluid communication with an alternate supply line. The
adaptors are attached to the distribution tul;e frame in a press fit, interference fit, by clamping
means, or the like or molded as an integral part of the unit. A pressure regulator, mixing
chamber, and/or apparatus may be attached to the tube assembly. Alternatively, the adaptor

may have a cavity for receiving a pressure regulator or other apparatus therein.

Brief Description of the Drawings

[0008] Fig. 1 is a diagrammatic plan view of va center pivot irrigation machine.
[0009] Fig. 2 is a side elevation view of the distribution tube assembly of the present
invention.

[0010] Fig. 3 is a section taken along line 3-3 of Fig. 2.

[0011] Fig. 4 is an exploded axial section of the assembly of Fig. 2.

[0012] Fig. 5 is a section similar to Fig. 4 but not exploded and with an alternate
adapfor.-

[0013] Fig. 6 is a section through the distribution tube assembly showing a further

alternate adaptor having a regulator valve incorporated therein.
[0014] Fig. 7 is a perspective view of an adaptor with two passageways.

4
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[0015] Fig. 8 is a perspective view of an alternate adaptor with two péssageways.
[0016] Fig. 9 is a perspective view of an adaptor having a cavity for receiving a

regulator valve.

[0017] Fig. 10 is a perspective view of the adaptor shown in Fig. 5.
[0018] Fig. 11 is a perspective view of a similar adaptor and a regulator valve.
[0019] Fig. 12 is a side elevation view of a further alternate embodiment of a

distribution tube assembly.
[0020] - Fig. 13 is a section taken along line 13-13 of Fig. 12.
[0021] Fig. 14 is a perspective view of an adaptor with three passageways for use

with the distribution tube frame of Fig. 13.

[0022] Fig. 15 is a perspective view of an alternate adaptor having three
passageways.
[0023] Fig. 16 is a front elevation view 01’4 a further alternate distribution tube

assembly which includes a branch.ﬁtting.
[0024] Fig. 17 is a view similar to Fig. 16 with the branch fitting removed to show

the various openings in the frame.

[0025] Fig. 18 is a side elevation view of the branch fitting.
[0026] Fig. 19 is a elevation view of the interior surface of the branch fitting.
[0027] Fig. 20 is a section taken along line 20-20 of Fig. 16.

Detailed Description of the Invention

[0028] The distribution tube assembly 10 of the present invention is used in
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conjunction with an irrigation system. The irrigation system may consist of a fixed position
system utilized for the production or protection of fruits, vegetables, vine crops etc. or it may
be a temporary or movable system which can be relocated to serve multiple uses. The
irrigation may be a typical cénter pivot irrigation machine such as the type found in U.S.
Patent Nos. 3,785,400, 3,983,898, 3,994,514, 4,127,181, 4,240,582, or 5,695,129, all
assigned to Lindsay Manufacturing Company. Thé irrigation system may be of the type which
is laterally movable such as that shown in U.S. Patent No. 4,330,085, also assigned to Lindsay |
Manufacturing Company. It is further contemplated that the invention can be used in any other
type of irrigation system which utilizes either rotational or linear movement or a combination
thereof, or which consists of a fixed position system or it may be a temporary of movable
system which can be relocated. Therefore, by way of exﬁmple and not limitation, the
distribution tube assembly is shown in Fig. 1 as being attached to a conventional center pivot
irrigation machine having a main supply line 12 which extends outwardly from the center pivot
14 and is supported at space intervals by mobile towers 16, each of which is self propelled by a
motor drive 18. A pIurality of gooseneck tubes are illustrated schematically in Fig. 1. They
extend out the top of the supply line 12 and then curve downwardly toward the ground.

[0029] A distribution tube assembly according to the present inve;rition is shbwn'
generally at 10 in Figs. 2 - 4. It will be understood that the distribution tube assembly 10 may
be connected to the main supply line 12 and be in fluid communication therewith. Tﬁe
assemblies 10 may be connected to the gooseneck tubes or they could be cc;nnected directly to
the supply line. Any suitable coﬁnection is acceptable. Any number of distribution tube
assemblies can be located at spaced intervals along the main supply line. The distribution tube
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assembly 10 includes a distfibution tube ﬁ@e 20 having a first end 22 and a second end 24
(Fig. 4). - The distribution tube frame 20 in this embodiment comprises a first conduit 26 which
defines a first passageway 28 and a second conduit 30 which defines a second passageway 32.
The conduits 26 and 30 are joined by a web 34. This form of diétribution tube frame may be

advantageously fabricated as a die-formed extrusion of suitable material such as aluminum,

polyethylene or PVC. As can be seen in Fig. 3 the web 34 and conduits 26, 30 are integrally

formed such that the end faces of the web form a portion of the conduits.

[0030]) Although two passageways are shown with the first passageway 28 having at
least twice the diameter of second passageway 32, three or more fluid passageways of any siie
are possible. The first and second passégeways 28, 32 are génerally longitudinally directed -
along the distribution tube frame 20. At least one of the first and second passageways 28, 32
may be in fluid communication with the main supply line 12, ﬁhich may be connected to a
water source. The other of the first and second passageways 28, 32 may be in fluid
communication with an alternate supply line, which may be a pipe or hose attached to the main
structure. The alternate suﬁply line may be connected to a reservoir containing chemicals,
additives, pilot pressure fluid or the like. It will be understood that means are provided to
preséurize or otherwise convey the media in both the main supply line and the alternate supply
line.

[0031] The distribution tube frame may alternateiy be formed by at least two
separate distribution tubes where each of the distﬁbution tubes has one flow passageway
therein. In this way, the individual distribution tubes may be of different diameter, length or
shape to accommodate variable assembly requirements. The distribution tubes may be attached

7
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to each other at any point along their lengths. It is also possible that the distribution tubes
could have first ends which are fluidly separate and a second end which combines two or more
of the individual distribution tubes to provide a mixed stream.

[0032] The distribution tube assembly 10 may further include a first adaptor 36 and

- a second adaptor 38. As shown in Figs. 2 and 7, the first adaptor 36 has a body member 40

with first and second couplers 42 and 44 and first and second stems 46 and 48 projecting from

the body member 40. The first coupler 42 has internal threads for securing it to a threaded

- male fitting (not shown) on the main supply line. The second coupler 44 fits into the

passageway 28 of the distribution tube frame 20 while the second stem 48 similarly fits in
passageway 32. The second coupler 44 and second stem 48 may engage the passageway walls
by a press fit or interference fit, gluing, clamping or the like. Or the second coupler and seco-
nd stem may have a ribbed or barbed surface which contacts the distribution tube frame walls.
The second coupler 44 is shown in Fig. 7 with external ribs 50 to assist in retaining the coupler
in the distribution tube. A ﬁrsf bore 52 extends through the body member 40 and the two
couplers 42, 44 to provide fluid communication from the main supply line through the adaptor
36 to the first passageway 28. A second bore 54 extends through the body member 40 and the
two stems 46, 48 to provide fluid communication from eitber the main supply line or an
alternate supply line through the adaptor 36 to the second passageway 32.

[0033] Fig. 8 shows an alternate first adaptor 56, which is similar to the first adaptor
56, with like parts shown with like numbers, except that the first adaptor 56 haé a first coupler
58 with external threads thereon.

[0034] Multiple passageways may be fluidly connected either to the main supply line
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or to alternate supply lines to provide for selectable flow control. Each of the fluid streams
could be controlled between on and off positions using valves controlled by GPS, radio or
electrical signals or the like, thus allowing for different flow rates through the distribution tube
assembly. "

[0035] Looking now at the second adaptor 38 in Fig. 4, it has a bodyrmember 60
with first and second couplers 62 and 64 anci first and second stems 66 and 68 projecting from

the body member 60. The second coupler 64 has external threads which might be utilized for

~ securing it to a conventional pressure regulator or discharge apparatus (not shown). The first

couplef 62 fits into the passageway 28 of the distribution tube frame while the first stem 66
similarly fits in passageway 32. The first coupler 62 and first stem 66 may engage the
passageway walls in a press fit or they may have a ribbed or barbed surface which contacts the
distribution tube walls. A first bore 70 extends through the body member 60 and the two
couplers 62, 64 to provide fluid communication from the paséagewéy 28 through the adaptor
38 to the discharge apparatus or other fitting. Midway through the first bore 70 its diameter
changes at an annular step 72. A second bore 74 extends through the body member 60 and the
two stems 66, 68 to provide fluid communication from the passageway 32 through the adaptor
38 to the discharge apparatus or other fitting.

[0036] During operation of the distribution tube assembly »10 at least one of the first
and second passageways 28, 32 receives fluid from the main supply line 12 or the alternate
supply line. The distribution tube assembly allows for a selectable flow éontrol where fluid
will flow either through the first paésageway 28 or the second passageway 32 or both. This
could be achieved by placing Qalves at the first or second ends of the distribution tube.

9



Selectable flow control also j)rovides for fluid streams of different flow rates where the
passageways having the same or different shapes, diameters or lengths may operate
alternatively or simultaneously. The present invention further allows for chemical application
and the incorporation of additives into the irrigation water stream where one of the first and
second passageways 28, 32 may be fluidly connected to an alternate supply line containing
chemicals, additives or the like. The chemicals or additives may be mixed together within the
distribution tube assembly or they may exit the distribution tube assembly as separate streams.
The alternate supply line may alternately convey pilot pressure fluid for operating hydraulically

controlled valves. The alternate supply line may alternately carry granular media for

g

g distribution.

;j [0037] Figsv. 5 and 10 show an alternate embodiment of a distribution tube assembly

:“g 76. This is similar to that shown in Figs. 2 - 4, with like parts shown with like numbers,

i except that a second adaptor 78 has a first bore 80 with a uniform diameter. Other bore

é'g configurations for any of the above-described adaptors are possible including a bore which

5 narrows in the direction of fluid flow. The second adaptor 78 has a second coupler 82 but

g“: lacks a second stem. The second coupler has a part-turn connector 83 engagéable with a
nozzle or a flexible hose or other apparatus.

by [0038] In Figs. 6 and 9 a further alternate embodime¢nt of a distribution tube
assembly is shown generally at 84. The distribution tube frame 2(5 is similar to the distribution
tube frame in Figs. 2 - 4, with li p@:g common reference numbers. Assembly 84
replaces the second adap!or{: regulator valve 86. The regulator valve is of the type
shown and desCribed in co-pending application Serial No. 09/727,181, filed November 30,
10
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coupler 90 and a stem 92 extend. A first bore 94 is formed in the couplér 90 and the body 88.

A second bore 96 extends through stem 92 and body 88. The upstream coupler 90 fits into
ication with passageway 28.

first passageway 28 such that first bore 94 is in fluid co

Stemi 92 fits in the second passageway 32 so second b fe 96 is in fluid communication with

passageway 32. The first bore 94 joins a cavity 98 which receives the working components of

the regulator valve such as a spool 100 and &’spring 102. Details of the regulator valve are

provided in the above-referenced applieation. The regulator valve receives water from the first

bore 94 and receives pilot pressure fluid from the second bore 96. A solenoid valve or other

suitable means (not shown) may be connected to the secondary passageway 32. If pilot
pressure fluid is supplied’to the regulator valve 86 the valve will shut off flow through the first
bore 94. If no piloypressure fluid is supplied to the regulator valve it then permits water at
regulated pressyre to exit at the regulator outlet 104. The regulator outlet 104 may have
internally of externally located threads, a barb or other like attachments to secure 5 hose,
nozzle/or other suitable apparatus.

[0039] . Fig. 11 shows the combination of a regulator valve 106 and adaptor 108.
This is similar to the structure shown in Fig. 6 except that it is made from a two-piece
construction. The regulator valve 106 is similar to that shown in the above-referenced
application. The adaptor has. a body portion 110, a connector plate 112, a coupler 114 and a
stem 116. The coupler and stem join the second end of the distribution tube frame_to transfer

the water flow and pilot pressure fluid to the regulator valve. The regulator valve and adaptor

11
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may be attachable in any type of engagement including but not limited t(') a snap fit, press or
interference fit, barbed fit, integral molding or threadable engagement.
[0040] Turning to Figs. 12 - 15, an aiternate embodiment of a distribution tube |
assembly is shown at 124. Distribution tube frame 126 has a first conduit 128 defining a first
passageway 130, a second conduit 132 defining a second passageway 134, a third conduit 136
defining a third passageway 138, and first and second webs 140, 142 joining the three
conduits. The distribution tube assembly further includes a first adaptor 144 and a second
adaptor 146. Although the first passageway 130 is shown as being substantially centrally
located within the distribution tube frame 126 and being at least twice as large as the second
and third passageways 134, 138, any combination of orientation, shape and/or diameter for the
passageways is possible. As described above, alternate constructions are contemplated where
the distribution tube assembly may be constructed as separaté conduits, each of which has a
single passageway. For example, three conduits could be attached together to achieve a similar
result as hereinafter described.
[0041] The first adaptor 144 has a body _member 148 with a first coupler 150 and
two first stems 152, 154 projecting ﬁpwardly from the body. The first coupler 150 may have
internal threads as shown. A second coupler 156 and second stems 158, 160 project |

downwardly from the body 148 (Fig. 14). The second coupler may have external ribs. A

_ central bore 162 extends through the body 148 and the first and second couplers 150 and 156.

Similarly, bores 164, 166 extend through the body 148 and stem pairs 152, 158 and 154, 160.
The first coupler 150 joins an externally-thfeaded nipple or like fitting (not shown) on the
main supply line. The first stems 152, 154 each join one of the main supply line, an alternate

12
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supply line or a third supply line. The second coupler 156 and second stems 158, 160 fit into
the passageways 130, 134 and 138 of the distribution tube frame 126 as shown. In Fig. 15, an
alternate first adaptor 168 which is similar to the first adaptor 144 with like pafts shown with
like numbers except that the first adaptor 168 has a first coupler 170 with external threads
located thereon for attachment to the main supply line, or additional fittings which are in fluid
connection with the main supply line.

[0042] - The second adaptor 146 has a body member 172 with a first couplerA174 and
two first stems 176, 178 projecting upwardly from the body. The first coupler inay have
external ribs. A second coupler 180 and second stems 182, 184 project downwardly from the
body. The secdnd coupler may have external threads as shown. A central bore 186 extends
through the body 172 and the first and second couplers 174 and 180. Similarly, bores 188,
190 extend through the body 172 and stem pairs 176, 182 and 178, 184. The first coupler 174
joins the central distribution tube passageway 136. The first stems 176, 178 join the
passageways 134 and 138, respectively. The second éoupler 180 and second stems 182, 184
may connect to a pressure regulator, a nozzle, a regulator valve or some combination of these
or other suitable elements.

[0043] Figs. 16 - 20 show an alternate distribution tube assembly which includes an
adéptor in the form of a branch fitting 19i. The branch fitting might Be utilized to join
adjacent distribution tube assemblies or to otherwise communicate with one or more of the
passageways in the frame. The branch fitting 192 is used with a distribution tube frame 194
similar to that of Fig. 12 in that it has a first conduit 128 defining a first passageway 130, a
second conduit 132 defining a second pass_agéway 134, a third conduit 136 defining a third

13
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passageway 138, and first and second webs 140, 1>42 joining the three conduits. As seén in
Fig. 17, the fréme 194 differs from frame 126 in that frame 194 furthers includes ports 196,
198 and 200 in the conduits 128, 132 and 136, respectively. The ports provide communication
with the passageways 130, 134 and 138. Frame 194 also has apertures 202, 204 through the
webs 140, 142.

[0044] The branch fitting 192 comprises two or more parts which ma}} be utilized in
the following manner. A branch block 206 has a first coupler 208 and two stems 210, 212
projecting outwardly from the body of the block. A central bore 214 extends through the branch
block 206 and the first coupler 208. Similarly, bores 216, 218 extend through the body 206 and
the stems 210 and 212. An opposing surface 220 of the branch block 206 is formed to génerally
conform to the profile of one side of the distribution tube frame 194. Seals 222 are provided on
surface 220 surrounding each bore 214, 216 and 218. See Figs. 19 and 20. The opposing surface
220 also has two threaded sockets 224 formed therein. The sockets me;y not extend all the way
through the branch block 206.

[0045] The branch fitting may also include a retainer block 226 which has one face
228 that is shaped to conform generally to the profile of one side of the distribution tube frame.
The retainer block has holes 230 extending all the way through the block. Bolts 231 may be
placed through the holes 230 and the web apertures 202, 204 for insertion into the threaded
sockets 224 in the brancﬁ block 206 to hold the blocks on the frame. Retainer block 226 may
alternatively be formed as an integral part of b;anch block 206, with suitable means for
retention. In a further alternate arranéement, instead of using one branch block and one

retainer block as shown, two branch blocks 206 could be assembled back to back on the frame

14
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194. In application, one or more of the bores 214, 216 or 218 may join and communicate lwith
one or more of the main supply line, an alternate supply line or a third supply line, or they
may join in the form of a branch fitting to intersect one or more distribution tube assemblies
and communicate with one or more of the passageways 130, 134 and 138 of a distribution tube
frame 194.
[0046] Selectable flow control is provided when the three passageways operate
individually or concomitantly to produce multiple fluid streams or streams of different flow
rates. One or all of the passageways may be operated at the same time to achieve different
flow rates. The flow from each passageway may be selectively controlled to allow the flow to
be emitted from certain passageways, but not others.
[0047] While a preferred form of the invention has been shown and described, it will
be realized that alterations and modifications may be made théreto without departing from the
scope of the following claims. For example, the distribution tube frame is shown as essentially
two (or more) conduits held together, either by an integral web or é series of straps or the like.
However, the distribution tube frame could be formed in other configurations. Such alternate
configurations might include an elongated block-with two or more passages drilled or formed
therein. The external shape of the distribution tube frame is not important so long as two or

more separate passageways are defined in the frame.

[0048] Although each of the couplers is shown as engaging the internal surfaces of

. the passageways, it is also possible that the couplers may be designed in such a way that they

engage the external surfaces of the passageways which are déﬁned by the conduits. In other
words, the internal surface of the coupler engages the external surface of the conduit. The
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stems may also be designed so that they engage the external surface of the conduit.
Alternatively, one of the coupler and the stem may engage the external surface and the other
may engage the internal surface. The couplers could be in the form of saddle clamps which
would have communication through one or more orifices in the sides of the distribution tube
frame. The couplers and/or stems may be attached to the i)assageway in any of the above-
described engagements, molded as an integral part of the distribution tube assembly, or by any
engagement known to persons skilled in the art.
[0049] While the distribution tube assembly is illustrat.ed primarily as a drop tube
extending from a gooseneck attached to a mobile supply pipe, it will be understood that a
distribution tube assembly could be utilized as a riser (e.g., from a buried supply line in a fixed
irrigation system) to support a regulator valve and discharge apparatus assemblies as well as
emitters for chemical application. Further, the distribution tube assembly of Figs. 16 - 20 need
not necessarily be used in conjunction with a main supply line or alternate supply line. That
is, the frame 194 might itself be connected to a fluid reservoir with multiple branch fittings
providing outlets as needed. Such an arrangement would be most practical in a fixed system

with the frame 194 mounted on or above the ground.
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